We report x-ray 
INTRODUCTION

The colossal magnetoresistance (CMR) effect exhibited by some manganese oxides-or manganites-has led to a renewed interest in these complex materials over the past decade [1]. One prototypical CMR manganite is the 3D perovskite of chemical formula Lal.XCaXMn03. In the doping range of 0.2< x e 0.5, Lal-XCaXMn03is a paramagnetic insulator at room temperature and becomes a ferromagnetic metal-with a concomitant drop in resistivity-at low temperatures. The metallic behavior in the ferromagnetic state has long been ascribed to double exchange between mixed-valence Mn ions [2]. In this interaction, the hopping of an e~electron from a Mn3+ion to a Mn4+ ion requires ferromagnetic ordering due to a large Hund coupling between the e~electron and the localized t2~electrons. In the past several years, double exchange has been supplemented with additional ingredients such as electron-phonon coupling
 [3, 4] 
four-fold extension of the tails of the (440) Bragg peak is less pronounced, as can be seen in Figure l(c). It is not clear if this is due to a decrease in the number of individual polarons, a reduction in the magnitude of the structural distortion associated with the polarons, or is caused by an overall increase in thermal diffuse scattering, which swamps the diffuse scattering contribution arising from the individual polarons. Another noticeable difference in the high-temperature mesh scan is the absence of twin domain peaks. An example is the peak at (4.5 3.5 O)in Figures l(a) and l(b), which is actual]y the (441) reflection of a twin domain. The (441) reflection is an allowed Bragg peak in Pbnm symmetry, but (HHL) reflections are forbidden in the rhombohedral phase for L odd. Therefore the absence of the twin domain peak in Figure l(c) indicates that the orthorhombic-rhombohedral structural transition occurs at a temperature below 643 K. It should be noted that this upper limit on the structural transition temperature differs from that reported by
, and this discrepancy remains to be reconciled.
In order to study any correlations among the polarons, reciprocal space scans near the (440) Bragg peak were measured as a function of temperature. As reported in an earlier paper [14] , broad peaks with ordering wavevectors of (0.5 OO) and (O0.5 O)are observed just above the metal-insulator transition temperature. In Figure 2 , we show the temperature dependence of one of these peaks forT2303 K. The peak decreased in intensity with increasing temperature, while the correlation length was found to be independent of temperature, with a magnitude of-2 lattice constants. The peak disappeared at a temperature of -400 K. Interestingly, this corresponds closely to the temperature at which the polaron picture is reported to break down [16] , which suggests that the correlated polarons observed in the pararnagnetic insulating phase for T e 400 K may be responsible for the anomalous transport phenomena reported in this temperature regime.
Turning now to the tilt ordering, we have investigated such ordering by studying the forbidden (030) reflection at resonance. The energy dependence of the scattering intensity of this reflection as the incident beam was tuned through the La L1 edge is shown in Figure 3 . A large resonant peak is observed at 6.275 keV, with a full-width of -10 eV. We associate this peak with a 2s+6p dipole transition, and note that these data are qualitatively similar to those reported for measurements at the La and Pr L] edges for LaMn03 and Prl.XCaXMn03(x= 0.25, 0.4), respectively [19] . , t , v
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